Abstract We evaluate the efficacy of a family-based intervention over time among HIV-affected families. Mothers living with HIV (MLH; n = 339) in Los Angeles and their school-aged children were randomized to either an intervention or control condition and followed for 18 months. MLH and their children in the intervention received 16 cognitive-behavioral, small-group sessions designed to help them maintain physical and mental health, parent while ill, address HIV-related stressors, and reduce HIV-transmission behaviors. At recruitment, MLH reported few problem behaviors related to physical health, mental health, or sexual or drug transmission acts. Compared to MLH in the control condition, intervention MLH were significantly more likely to monitor their own CD4 cell counts and their children were more likely to decrease alcohol and drug use. Most MLH and their children had relatively healthy family relationships. Family-based HIV interventions should be limited to MLH who are experiencing substantial problems.
Introduction
Mothers living with HIV (MLH) experience predictable challenges in maintaining healthy behaviors and medical regimens. Their children experience heightened stress, frequently demonstrate problem behaviors, and are less likely to successfully achieve developmental milestones [1, 2] . This study evaluated the efficacy of a family intervention designed to improve the behavioral, social, and mental health outcomes of MLH and their children.
In the early 1990s, in New York City (NYC), we demonstrated that meeting with other HIV-affected families in small groups benefitted both MLH and their children [2] [3] [4] [5] . Project Teens and Adults Learning to Communicate (Project TALC) found that adolescents in the intervention compared to the control condition were significantly less depressed and anxious, reported fewer conduct problem behaviors, delayed sexual debut, had fewer sexual partners over time, used fewer drugs, had fewer children and at a later age, and, when they did have children, created better home environments for their babies. These substantial benefits must be replicated to justify broad diffusion of any evidence-based program [6] .
The ''gold standard'' for the development of evidencebased practice is to replicate results in multiple efficacy trials. While the logic of this program of development is sound, the realities of changes in disease treatment can often complicate the possibility of such a linear development.
As the profile of the HIV pandemic is constantly shifting, prevention and care have changed from the early-1990s to today. With the introduction of increasingly effective antiretroviral therapies in 1996, the lifespan and quality of life for people living with HIV has increased dramatically [7] . The radical changes in medical treatment and community resources, since that time, necessitated that Project TALC adapt from its original implementation to minimize elements focused on parental death, bereavement, and custody planning, and instead emphasize skills needed to meet the daily challenges of living with a chronic illness. While this intervention trial was originally conceived as an efficacy trial of the original intervention, an unmodified version of the intervention would have been highly problematic given the changing nature of HIV care from the time of the first trial to the current trial. As such, readers may wish to consider this trial an efficacy test of an adaptation of a program with demonstrated efficacy.
In addition, the number of people infected with HIV has stabilized, regionally and in major cities [8] . HIV infection in the 1980 and 1990s was often linked to lifetime histories of injection drug use, which has historically been more of a problem on the U.S. east coast [9, 10] . The current study was mounted in Los Angeles (LA), California, 10 years after implementation of the New York City based (NYC) intervention. MLH enrolled in the LA study were either African-American or Latina, with low rates of injection drug use.
To increase sustainability, the TALC intervention was shortened from 24 to 16 sessions and we eliminated any focus on post-death family adjustment. We tested the hypothesis that MLH and their children who received the TALC intervention would demonstrate better adjustment over time in multiple areas than MLH and their children who did not receive the intervention. The primary hypotheses of the intervention trial were as follows: MLH mothers in the intervention condition, relative to those in the control condition, were hypothesized to show decreased engagement in unprotected sex with serodiscordant partners, reduced substance use, improved adherence to antiretrovirals, reduced numbers of missed medical appointments, and reduced emotional distress. Adolescents of MLH in the intervention condition, relative to those in the control condition, were hypothesized to have reduced substance use, reduced sexual risk-taking, reduced externalizing behaviors and reduced internalizing symptoms. For families, we hypothesized that the intervention would reduce family conflict and increase family cohesiveness.
Methods
Institutional Review Board approval was obtained from all sites and voluntary informed consent was obtained from all MLH and their children. MLH aged 21 to 69 years were recruited in LA County between January 2005 and October 2006. MLH were recruited after being approached in clinic waiting rooms (n = 7 medical settings), being referred by providers or peers to study staff, approaching members of the study staff after presentations to support groups, or after reading promotional posters/flyers posted at participating agencies. The healthcare providers referring MLH to the study secured consent to contact potential participants.
We have published a detailed report on the recruitment and intervention retention issues which arose in the course of this study [11] . Approximately 53% of respondents were recruited directly from medical care settings, 42% from non-medical HIV/AIDS service organizations, and 5% from peer referral.
Recruitment
MLH were eligible for recruitment if they were mothers or primary female caregivers of at least one child between the ages of 6 and 20 years and were enrolled in HIV-related clinical care. Of the 358 eligible MLH (Fig. 1) , 94% completed the baseline interview (n = 339) and 259 of their school-age children, aged 12 to 20 years, were enrolled (refusal rate: 6%); 52% of mothers had children age 6-11, 26% had one eligible child 12-20, 22% had multiple eligible children. All children of eligible mothers were allowed to enroll in the study. There were 14 perinatally infected youth in the study. As in the NYC study, all adolescents, regardless of age, participated in the same intervention groups. Randomization was conducted immediately after finishing the baseline interviews by telephoning a central data coordinator. Randomization was computerized and assigned each MLH to a condition with 50% probability.
Retention
Most mothers (68%) and their adolescents (71%) were assessed across all four time points (i.e., baseline and follow-ups at 6-, 12-, and 18-months). Follow-up rates for mothers were 84% at 6 months, 84% at 12 months, and 78% at 18 months. The percentage of mothers with at least one follow-up (92%) and mothers lost to follow up (8%) did not significantly differ between the MLH intervention and control conditions.
Assessment Procedures
Using laptop computers, an ethnically diverse team of interviewers administered audio computer-assisted self interviews to collect information from participants. Interviewer training included research ethics, emergency crisis protocols, intensive review of assessment protocols, and mock interviews. Quality assurance interviews were conducted initially with 20% of audio-taped interviews, which decreased to 10% over time. Interviewers met or exceeded expectations on 95% of tapes reviewed; remedial training was provided to interviewers when necessary. All participants were paid $30 (U.S.) as an incentive for completing each of the baseline, 6, and 12-month follow-up assessments, and received $35 for completing the 18-month follow-up assessment. MLH were compensated for transportation costs and child care for the intervention sessions they attended. Adolescents were provided with gifts valuing less than $10 per session.
Intervention for MLH and Their Children MLH and their adolescents were randomized to the intervention or control condition [11] . MLH in the control condition were offered the intervention after 18 months. For MLH, intervention goals were to: (1) improve parenting while ill (i.e., reduce family conflict, improve communication, and clarify family roles); (2) reduce mental health symptoms; (3) reduce sexual and drug transmission acts; and (4) increase medical adherence and assertiveness with medical providers [12] . For adolescents, the intervention goals were to: (1) improve family relationships; (2) reduce mental health symptoms; (3) reduce multiple problem behaviors (e.g., drug use, criminal acts, school problems, teenage pregnancy); and (4) increase school retention. The intervention was delivered in either English-or Spanishspeaking groups of five to eight MLH, twice weekly for 1.5 to 2 h each, over eight weeks (n = 16 sessions) [13] . MLH and Adolescent sessions met concurrently in separate groups for 12 of 16 sessions; 4 sessions included both adolescents and MLH together in the same group. (The intervention manual is available at http://chipts.cch.ucla.edu/manuals.) Overall, 77% of MLH attended at least one intervention session, and among women attending at least one session, 81% attended 12 or more of the 16 offered. Of the 116 eligible adolescents, 64% attended at least one session, and 66% attended 12 or more sessions.
Intervention facilitators attended weekly clinical supervision meetings where video tapes of sessions were reviewed with the clinical supervisor. In addition, 20% of videotapes were rigorously evaluated for treatment fidelity; remedial training was provided as needed.
Measures
Recent events covered behaviors over the past six months. Mothers' Sociodemographics included age, gender, ethnicity, years of education, employment, number of persons living in the household, income per household member, and marital status. Conflict was measured by the Conflict Tactics Scale (Form A) [14] which measured the frequency from ''never'' to ''every time'' (0-6) of parent-child interactions. The 14 scale items included overall conflict, reasoning, verbal aggression, and violence. This measure has been assessed previously for reliability with samples of African American and Latina mothers [15] .
Parenting behaviors were assessed on a 30-item Adult Adolescent Parenting Inventory (Form A; AAPI) [16, 17] , most of these subscales have been shown to be appropriate for minority participants [18] . For the present analysis, subscales for appropriate expectations (a = 0.51), obedience (a = 0.71), and role reversal (a = 0.78) were used. Family Functioning [19] was adapted to consist of 21 statements reflecting themes of cohesion (a = 0.88), expressiveness (a = 0.78), conflict (a = 0.60), sociability (a = 0.67), an external locus of control (a = 0.71), a democratic family style (a = 0.68), and laissez-faire style (a = 0.58).
Mental health was assessed by the Brief Symptom Inventory (BSI) [20] which has been tested on minority populations for validity and reliability [21] . In the present study, scales for anxiety, depression, and a global distress index (all a [ 0.71) were used.
Self-reports of sexual behavior were obtained for the number of lifetime and recent sexual partners. Serodiscordant partners were defined as having either an unknown HIV serostatus or opposite serostatus from that of the mothers in the study.
Lifetime and recent prevalence of substance use, such as using alcohol, marijuana, and hard drugs (i.e., barbiturates, cocaine or crack, hallucinogens, heroin, inhalants, opiates or painkillers) were measured [22] . Recent reports of use included the number of days of use over the past 90 days, grouped as: ''never'' (0), ''used only once [in past 90 days]'' (1), ''less than one day a month'' (2), ''1 to 2 days a month'' (3), ''3 to 4 days a month'' (9), ''1 to 2 days a week'' (12), ''3 to 4 days a week'' (36), ''5 to 6 days a week'' (60), or ''every day or almost every day'' (90).
HIV health-related variables were assessed for MLH and included self-reported CD4 count, annual number of doctor visits, self-reported 100% adherence to HIV medications over the past three days, and HIV-related coping style items from the Dealing with Illness Inventory [23, 24] , in which items were grouped into positive (a = 0.84) and negative coping styles (a = 0.79).
Similar to mothers, adolescents' demographics were assessed. School attendance, grade level, and most recent grade point average (GPA) were self-reported by the children. Conflict Tactics Scale, Family Functioning, AAPI, and BSI were also utilized with adolescents.
The Child Behavior Checklist (CBCL) [25] was completed by MLH for children aged 6 to 18 years; children over the age of 12 completed the Youth Self-Report Inventory for themselves. The CBCL has been tested for validity in use with ethnic minority populations of youth [26] . Internalizing and externalizing symptom t-scores were calculated across the full set of items.
Multiple problem behaviors [2] were summed as the presence (1) or absence (0) of recent unprotected sexual intercourse, alcohol use prior to sexual intercourse, contact with the criminal justice system, suicide attempts, hard drug use, and lifetime pregnancy. All individual items were based on self-report, dichotomized and then summed to create the final composite score.
Statistical Analysis
We calculated the needed sample size to compare family adjustment measures and HIV-transmission behaviors between MLH in the intervention and the control condition using RMASS2 software [27] . We assumed 80% power, a type I error of 0.05 for a two-sided test, four repeated measurements from baseline to 18 months at 6-month intervals, and an attrition rate of 5% between follow-ups.
Demographics and background characteristics were compared between MLH in the intervention and MLH in the control, as well as between MLH in the current study and MLH in the TALC study conducted in NYC 10 years earlier [2] [3] [4] [5] . Chi-square tests were applied to categorical measures and t tests were applied to continuous measures. Mental health symptom comparisons were conducted separately for adolescent boys and girls in the current study using t tests [20] .
Intent-to-treat analyses were conducted examining parent and adolescent outcomes over time using mixed-effect regression models using random intercepts and slopes from baseline to 18 months between the intervention and control samples. Covariates included treatment assignment for the HIV-affected samples and time from the baseline assessment; interaction effects were examined for both linear and quadratic effects. Quadratic effects were identified at the time point where the zero slope occurred (-b linear /2b quadratic ) and the slope changed valence.
Linear regressions were applied to continuous outcomes (PROC MIXED) and logistic regressions were applied to binomial outcomes (PROC GLIMMIX). Zero-inflated Poisson models (NLMIXED) [28] were applied to sexual behavior and substance use count data to account for the high proportion of zero counts; results are reported as two outcomes for the probability of engaging in the behavior (e.g., use or no use), and the frequency of engagement among those who engage in the behavior (e.g., frequency of use among users). Random effects were included in the models to account for correlations between nested observations (e.g., repeated observations over time for a MLH). Linear regressions on adolescent outcomes included random intercepts for each adolescent's mother.
Results
MLH were predominantly Latino (63%) or AfricanAmerican (30%), 40 years of age, and had three children (Table 1 ). Typically, one child's age was eligible for enrollment (62%; range 1-6). Most MLH had less than a high school education and were struggling to survive economically. Only one-third were employed and about half had health insurance.
MLH reported few HIV-transmission acts at baseline: 29% only had one sexual partner during their lifetime. Only 55% were currently sexually active, 26% had unprotected sex with serodiscordant partners, 27% used alcohol, and 12% used hard drugs.
MLH were similar across conditions on age, ethnicity, education, perceived financial status, employment, the presence of a romantic partner, marital status, having health insurance, number of children, self-reported CD4 counts, and the number of medical visits during the past year (median = 6, range = 0-52). Consistent adherence to antiretroviral medications was also high and similar across conditions (76%); 63% had an undetectable viral load. Intervention MLH received their HIV diagnosis earlier compared to control MLH (8.5 vs. 7.0 years prior, t = 2.34, df = 330, P = 0.02).
Figures 2 and 3 show adjusted mean scores for key outcomes estimated by the mixed-effect regression models for parents and adolescents. At baseline, MLH were similar across condition on family conflict, AAPI parenting measures, mental health, sexual behavior, and HIV-related coping. MLH differed across conditions on several of the Family Functioning scales. Intervention MLH reported higher levels of conflict (t = 2.05, df = 492, P = 0.04), having a less democratic style (t = -2.57, df = 487, P \ 0.01), and lower levels of cohesion (t = -2.39, df = 490, P = 0.02). Intervention MLH were less likely to check their CD4 count (t = -2.57, df = 484, P = 0.01) and use hard drugs (t = -2.26, df = 817, P = 0.02) at baseline. For most outcomes, MLH did not significantly differ between the intervention and control condition over time. Significant differences that did occur tended to minimize baseline differences. For example, control MLH checked their CD4 counts more frequently than intervention MLH at baseline (t = 2.57, df = 484, P = 0.01) and decreased None of differences between MLH intervention and MLH control were significantly different a Discordant partner has opposite HIV serostatus as mother in the study or serostatus was unknown their frequency of checking relative to intervention MLH over time ( Fig. 2 ; t = -2.08, df = 484, P = 0.04). Family cohesion (Fig. 2) decreases less in intervention MLH compared to control MLH over one year (linear est = 0.086, t = 2.33, df = 490, P = 0.02). However, family cohesion decreased in intervention MLH during the second year compared to control MLH (quadratic est = -0.0037, t = -1.95, df = 490, P = 0.05). Similarly, laissez-faire parenting decreased for 10 months and then increased over 18 months in intervention MLH compared to control MLH (linear est = -0.069, t = -2.05, df = 485, P = 0.04; quadratic est = 0.0034, t = 1.97, df = 485, P = 0.05). Alcohol-using MLH drank more frequently in the intervention compared to the control condition over time (t = 4.96, df = 338, P \ 0.01).
Adolescents of MLH
The school-age children were 15 years old on average; 84% were in school, 16% were employed, and 27% had experienced sexual debut (see Table 2 ). Adolescents reported few problem behaviors: only 21% reported more than one problem act. On average, adolescents reported fewer mental health symptoms than normative samples of same-age peers at baseline; all comparisons were significantly different (t = -2.25 to -9.94, df = 964 for girls and 1699 for boys, all P \ 0.05) except for female depression (t = -1.41, df = 964, P = 0.16). Ten percent reported clinically-significant internalizing or externalizing symptoms. Among the 43% who had been tested for HIV, 14% were HIV-positive. At baseline, the MLH's children were similar across condition in ethnicity, age, gender, school attendance, employment, and delinquency. At baseline, adolescents in the intervention and control conditions gave similar reports of their adjustment, GPA, mental health, and rated their parents' skills on the AAPI and Family Functioning Scales similarly. CBCL t-scores remained in the normal range (t scores \67) over time (Fig. 3) . Compared to same-age peers, fewer youth of MLH were sexually active or used drugs. Similar to their parents, most adolescent outcomes did not significantly differ between intervention and control over time.
While alcohol, marijuana, and hard drug use rates remained similar across conditions, the frequency of use among users decreased significantly more in the intervention compared to the control condition ( Fig. 3 ; t = -2.36, df = 256, P = 0.02 for alcohol users and t = -3.46, Fig. 3 Plots of estimated means over 18 months for adolescents by intervention condition (filled circle) and standard care condition (open circle) df = 256, P \ 0.01 for hard drug users); the frequency of marijuana use increased in the intervention compared to the control condition (t = 5.97, df = 256, P \ 0.01). Both CBCL internalizing and externalizing behaviors reported by MLH decreased significantly over time in both the intervention and control conditions at similar rates.
Discussion
Ten years ago, a family intervention with MLH in NYC substantially benefited parents and children for over 6 years [2] [3] [4] [5] . Not only did the family benefit, but grandchildren who were not yet born when the intervention was None of differences between adolescents of MLH intervention and MLH control were significantly different a Discordant partner has opposite HIV serostatus as mother in the study or serostatus is unknown delivered also benefited. The parents' and their adolescent children's mental health and quality of life improved. Simultaneously, their problem behaviors, hard drug use, and sexual transmission risk decreased. The number of babies born to adolescent girls, their number of sexual partners, and unprotected sexual risk acts were significantly lower in response to the intervention. Many of the benefits observed in NYC were not seen in the LA sample. Mental health symptoms, risky substance use and sexual acts, and adjustment indices were similar across the intervention and the standard care conditions in LA. The intervention had significantly fewer benefits. Rarely does the literature on behavioral interventions for persons living with HIV publish reports on null findings. We believe that it is important to share successes, as well as failures. Our power calculations make it clear that our non-significant results cannot be attributed to insufficient sample size. What we believe is that the differences in effectiveness observed across the two studies is likely due to changes in the risk profiles of MLH over the last 15 years in the epidemic in the United States. In 1994, when the NYC sample was recruited, NYC had 30% of all cases of MLH. Alternatively, the difference in intervention effectiveness from the NYC trial to the LA trial may be a result of selection bias in the sampling strategies of each cohort. The systems of care for HIV/AIDS in NYC during the 1993-1995 recruitment period were very different from the system of care in LA in the 2005-2006 period. In NYC a directory of all financially needy persons with AIDS was kept by the Division of AIDS Services in New York City; this directory was the sampling frame for the original trial. In LA, there was no comparable centralization of services and no comparable directory. As a result, in LA the sample was drawn from women currently seeking medical and/or social services for HIV/AIDS (with no restrictions on financial need) and were recruited in conjunction with their current engagement with services. In NYC those who had at one time sought care but who had not been recently engaged were sampled, as well as those who were actively seeking care. It is possible that this intervention is more effective among those persons who are less able to access services and care on their own and/or are more financially needy. Detailed records of engagement with services in the original trial were not kept and so this interpretation is speculative.
Moreover, a second possible selection bias may be at work based on city demographics. In NYC the sample was 75% U.S. born whereas in LA only 36% of the sample was U.S. born. In both trials, Latina was the dominant ethnicity, but in NYC the Latina women were largely native-born; whereas, in LA these women were primarily foreign-born in Mexico. Two possible complications arise. One, the TALC intervention may be more appropriate for nativeborn persons. Two, foreign-born Latinas may be less in need of intervention and will thus evidence smaller intervention gains. Mexican-born women have been reported to engage in fewer risk behaviors, have more positive coping styles, and are healthier than their native-born counterparts [29] , suggesting this intervention may be more effective for families who are in greater need.
Finally, the difference in effectiveness may be a reflection of the changing dynamics of how HIV affects families in the United States. HIV-affected families have changed dramatically over the past 10 years: annual HIV incidence has stabilized and the length and quality of life have been extended [6, 7] . Table 3 demonstrates that our LA sample was substantially healthier and had fewer problem behaviors compared to the NYC sample of 1994 (e.g., less drug use, alcohol use, half the number of sexual partners, fewer mental health symptoms). The children of MLH in LA rated as well-adjusted, and adjustment improved over time. The immediate observation is that MLH in LA in 2005 were healthier and had fewer life domains needing improvement. Unfortunately, these data are not epidemiologic data and we cannot definitively assert that the populations of LA women living with HIV in 2005-2006 and NYC women living with HIV between 1993-1995 were different. But it is clear from our data that our two resulting intervention samples differed significantly with respect to risk and need across the two studies and we believe these differences are likely a contributing factor to the differences in efficacy seen across the two studies. HIV-affected families in the United States have a significant safety net: HIV has become a chronic disease. This study suggests that prevention services and interventions aimed at improving families' adjustment must now be targeted to those in greatest need. This is not the condition globally, especially in high prevalence countries [30] . Adapted interventions for families living with HIV are currently being conducted in South Africa, China, and Thailand, where HIV is not yet a chronic illness and the need for family interventions remains [31] .
We would like to raise three important issues around study design which we do not believe account for the differences in efficacy. First, we do not think the null findings should be attributed to changes in the intervention manual. The intervention, while reduced from 24 to 16 sessions, was primarily changed with respect to dropping the 8 weeks spent on custody planning and coping with bereavement. The core skills, intervention delivery modality, training procedures, and fidelity measurement were unchanged. Second, the measures used to assess outcomes were largely the same as those used in the prior trial, and most all of these measures have been effectively used with ethnic/racial minority populations of adults and adolescents previously. Third, the randomization would appear to have been effective. While there were some baseline differences across family cohesion, frequency of checking CD4 cell counts, and frequency of hard drug use, the samples were non-significantly different across most domains (e.g., for mothers: age, ethnicity, education, financial status, employment, self-reported CD4 cell counts, number of annual medical visits, family conflict, parenting measures, mental health, sexual behaviors, and HIV-related coping; for adolescents: age, gender, school attendance, employment, substance use, internalizing and externalizing behaviors).
The primary limitation of the current study is that we can only speculate as to the possible reasons for the intervention's null findings. Certainly it would be more satisfying if we were able to pinpoint exactly the cause, but several possibilities present themselves as we discussed above. Ultimately, a combination of sampling biases and/or changes in the populations may be at work. It could be that families of Mexican-born women, relative to families of native-born Latinas, are less in need of intervention (i.e., the Healthy Hispanic Paradox). It could be that women who are healthier with respect to their HIV condition (i.e., higher CD4 counts) are less in need of intervention due to improvements in treatment, especially high-quality antiretroviral therapies. It could be that women who actively go to medical clinics and AIDS service organizations (i.e., proactive service utilizers relative to those who are merely in a registry) are less in need of intervention. Regardless, we believe that there is a central message to be gleaned across these multiple possibilities: interventions for people living with HIV are likely to be most effective if they are directed at those with greater need. 
